
In addition to its intense scientific interest, the study
of the effects of altitude on man can also claim certain
immediate practical value. Residence in mountainous
districts is a necessity for certain persons ; transit
through them is essential to others, while the unques¬
tionable influence of altitude on the human organism,
though it is still largely unanalyzed, has long been
called on to exert therapeutic effects. It belongs within
the domain of the uncertainties of so-called clima¬
tology.
Much is now definitely appreciated with respect to

certain responses of the body to low barometric pres¬
sures, notably the change in the number of red cor¬

puscles and other reactions of the hemopoietic system ;
more remains to be learned. The etiology of moun¬
tain sickness is not entirely cleared up, and the unlike
responses of different persons to the same environment
at high altitudes raises important questions. Recently
Schneider4 has compiled the results of new observa¬
tions in a series of expeditions to Pike's Peak which
show clearly that physicaí exertion makes greater
demands on the heart and blood vessels at very high
than at low altitudes. They also indicate that during
the first days of residence at the high altitude, physical
work should be reduced to a minimum. Schneider
finds that the normal circulatory conditions for the
majority of men at an altitude of 14,109 feet are an
increased rate of the heart beat, an unchanged or
slightly lowered arterial pressure, and a lowered
venous pressure. Physical exertion, as at a low alti¬
tude, affects all three ; the pulse rate is further accel¬
erated, and the arterial and venous pressures are both
raised ; the change in each, however, is substantially
greater at the high altitude. Furthermore, the stimu¬
lating influence of lowered barometric pressure is the
more pronounced the more vigorous the exertion ;
that is to say, the curves representing the acceleration
of the heart rate and the increase in pressures rise
more rapidly than the curve which expresses the addi¬
tion in rapidity or vigor of exertion. These facts
clearly show that the heart and blood vessels, the
arteries but not the veins, undergo a greater strain
during exertion at the high altitude than they experi¬
ence for the same form of exercise at the low altitude,
in that the venous pressure rarely goes above the low
altitude average. Furthermore, the heart undergoes
greater strain during exercise at the high altitude,
which is indicated in the longer after-period of high
rate of beat and high pressures and also in the pro¬
longed subnormal period of systolic pressure.
One may conclude from the observations made on

Pike's Peak that a certain degree of acclimatization is
possible; but the physical condition or previous train¬
ing of the individual is of primary importance.

4. Schneider, E. C.: The Circulation of the Blood in Man at High
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Schneider points out that it would be an easy matter
to injure the heart seriously during the early days of
residence at high altitudes. The risk to the heart is
-less for men who are physically strong because of
athletic training.
For those persons who are in excellent physical

condition who have. reacted well to the altitude, the
changes of acclimatization will permit of moderate
exertion without the lowered barometric pressure
manifesting itself by the more pronounced acceleration
of heart rate and an increased pressure. It seems
probable that in vigorous work even those who are
best adapted to the high altitude will continue to give
a more pronounced reaction than would occur at a low
altitude.

THE NORMAL TOLERANCE FOR SUGAR
In recent years, functional tests by which it is

intended to ascertain the capacity of the body as a

whole, or of specific tissues and organs, to perform
the physiologic tasks for which they are supposed to
be equipped, have become more and more familiar in
the routine of clinical diagnosis. Some of them, such
as the phenolsulphonephthalein test for kidney func-
tion, have achieved a deserved popularity and wide-
spread application, owing to the faithfulness with
which they disclose the information which is sought.
Not a few of the functional tests, particularly those
applied to digestive or metabolic performances in the
organism, have failed to meet the expectations of their
sponsors. Some of the shortcomings in this direction
have already been pointed out in The Journal.
In certain individuals the capacity of utilizing glu-

cose is supposed to be lowered. It may become suffi-
ciently deficient in some instances to lead to so-called
alimentary glycosuria following an overindulgence in
carbohydrate food. In a healthy person it is scarcely
possible to produce glycosuria by the lavish adminis¬
tration of starchy food, since the liver can apparently
store up the excess of sugar as fast as it is produced
by the digestion of starch in the alimentary canal and !
absorbed into the portal circulation. There is a wide- !
spread belief that when preformed glucose is fed,
however, the assimilation limit may be more readily
reached through rapid and unduly large absorption of
soluble carbohydrate. It may become very important
to ascertain an incipient functional defect of this sort,
since it may be the indication of some impending dia¬
betic defect. Accordingly it has been customary in
some clinical laboratories to ascertain the "assimila¬
tion limit" for glucose by feeding a measured quantity
of this carbohydrate or some other sugar, such as lac¬
tose (milk sugar) or lévulose (fruit sugar), at one
time, and watching for a transient glycosuria as a

result. To the examination of the urine for sugar
before and after the administration of the carbohy-
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drate, the analysis of the sugar content of the blood
may now easily be added.
Success in ascertaining an abnormal tolerance in a

procedure of the sort described evidently hinges on the
ability to postulate what a normal functional capacity
of a healthy individual in such circumstances should
be. Lately it has been asserted that whereas the
"assimilation limit" is low in diabetes, it is abnormally
high in certain conditions involving a malfunction of
some of the endocrine glands, notably the pituitary.
Taylor and Hulton,1 of the Department of Physio¬
logical Chemistry at the University of Pennsylvania,
recently remarked that by common consent, rather than
by accurate experimentation, the limit of assimilation
of glucose on alimentary administration has been set
at from 200 to 250 gm. on the empty stomach. From
this figure downward the student of diabetes applies
the test ; from this figure upward the student of the
diseases of the ductless glands applies the test. The
Philadelphia investigators have made a number of
observations on healthy medical students, to whom
glucose was administered in strong solution and in
whom the blood sugar content was ascertained imme¬
diately before and three hours after the sugar was
given. As a result it is clear that nearly all the sub¬
jects tolerated the ingestion of 2Ô0 gm. without exhi¬
bition of glycosuria. Of nine subjects who ingested
300 gm., only three displayed glycosuria. Of the six
who ingested 400 gm., only two had glycosuria. In
five instances 500 gm. were given, with the production
of glycosuria in but one. Taylor and Hulton regard
500 gm. as the physical limit of ingestion, except in
one who has trained to the test; it is very large in
bulk, inclines to nauseate, and apparently the excess
is not rapidly absorbed, so that the test probably means
no more than does the administration of 400 gm.,
which is usually tolerated. Polyuria occurred rarely,
and there was no relationship between the polyuria
and glycosuria. Intestinal disturbances were not
observed. It appears, by,way of contrast, that healthy
persons cannot ingest 300 gm. of lévulose without
intestinal disturbances. Whether this result is inher¬
ent in such amounts of lévulose, or is due to some

impurity in the supposedly pure preparation used,
could not be determined. The further general conclu¬
sion was drawn that even the larger quantities of sugar
do not markedly influence the sugar content of the
blood. In the majority of healthy adult males, accord¬
ing to Taylor and Hulton, there is, apparently, no
limit of assimilation of glucose ; a glycosuria does not
regularly follow the largest possible ingestions of pure
glucose.
Woodyatt, Sansum and Wilder2 have very properly

pointed out that the common clinical practice of esti-
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mating sugar tolerance as the number of grams of
glucose which can be given by mouth all at once and
just fail to cause glycosuria will not justify any ten¬
able conclusion respecting the power to utilize glucose.
They say :

When sugars are administered by the stomach, the length
of time during which they are actually brought to the cells
must depend on the motor power of the stomach and of the
bowel and on the rates at which the sugars can be absorbed ;
and even when they are given subcutaneously or by any other
route which involves absorption as a prelude to their entering
the blood, the rates at which they enter the blood will depend
on the rates at which they are absorbed. By any of these,
but especially by the oral method, the actual rate of entry
of sugar into the blood and tissues at large must vary with
a wide range of physical, physiologic and pathologic condi¬
tions over which we have no control ; nor will it ever be
possible by such methods to force sugar to enter the blood
any faster than it can be absorbed. The rate of sugar absorp¬
tion is a self-limited thing, for when a certain concentration
of sugar is once present in the blood, no quantity given by
mouth or subcutaneously or intraperitoneally can .raise it
higher.
The fact that prolonged hyperglycemia did not arise

in Taylor and Hulton's trials on normal persons is in
itself an indication that one could scarcely expect
marked glycosuria to manifest itself. It has been found
that a man weighing 70 kg., when resting quietly in bed,
may receive and utilize 63 gm. of glucose by vein per
hour without glycosuria. The normal tolerance limit
for glucose, expressed as a velocity, is established at
close to 0.85 gm. of glucose per kilogram of body
weight hourly, which agrees approximately with what
Blumenthal has established by repeated small intra¬
venous injections in animals.2 It can easily be com¬
puted from such statistics that if a man's resting
requirement were 3,000 calories per day, he could thus
receive double what he needed, or enough to cover the
caloric expenditure of the same man during heavy
physical exertion. In view of these facts perhaps the
supposed increased "tolerance" for glucose in some of
the ductless gland disorders relates to a gastro¬
intestinal rather than a metabolic function.

Current Comment

CAUSES OF POLIOMYELITIS
"It's not the heat that makes you hot ; it's the humid¬

ity," says Mr. Common Citizen as he stands before
the weather department kiosk. The subject is one
that baffles physiographers, physicians and physiolo¬
gists. But what does he care? Mr. Common Citizen
is a philosopher: he has a mind to think with; there¬
fore he thinks. And lest these evanescent gems of
thought should evolve fruitlessly, he utters them aloud
and writes them for publication. An epidemic of.
disease such as infantile paralysis gives him a wonder¬
ful opportunity. Scientific investigators—those who
have studied the subject—say that the cause is not
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